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(54) OPTICAL SPLITTING MEMBRANE AND OPTICAL SPLITTING METHOD WITH THE SAME 

(57)Abstract: 

PURPOSE: To obtain an optically active material suitable for treatment in a large amt with a 
simple operation by using an optical splitting membrane for which a material having a function 
for optical splitting ability such as polysaccharide deriv. is fixed to the inside and both surfaces 
of a base membrane and bringing a racemic compound source solution into contact with the one 
surface of the membrane film and then washing the other surface of the membrane with a 
washing solution. 

CONSTITUTION: A material having the optical splitting ability such as polysaccharide deriv. of 
p-1,4-glucan (cellulose) is dissolved in an org. solvent, and then applied on the base membrane 
such as ultrafiltration membrane or precision filtration membrane by coating or immersing to be 
fixed to the inside and both surfaces of the base membrane. A racemic compound source 
solution being a compound to be split is brought into contact with the one surface of the obtd. 
optical splitting membrane, while the other surface of the membrane is maintained as vacant. 
The membrane is intermittently washed with the washing solution so that the optically active 
material selectively adsorbed to the inside of the membrane is recovered in the washing 
solution. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical-resolution film which makes the interior and both sides of a base-material 
film come to fix the matter which has optical-resolution ability. 

[Claim 2] The optical-resolution film according to claim 1 whose matter which has optical- 
resolution ability is a polysaccharide derivative. 

[Claim 3] The optical-resolution method characterized by obtaining the optically active 
substance by washing other sides by the penetrant remover after contacting a racemic- 
modification undiluted solution on one side of an optical-resolution film according to claim 1 or 2. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the optical-resolution method which used the 
film for division and film of an optical isomer. It is related with anti-arrhythmia, anti-angina, a 
hypotensive agent, and the new film which enables division efficient also to the optical resolution 
of beta-blockers applied to glaucomatous treatment and the optical-resolution method using the 
film especially as present physic. 
[0002] 

[Description of the Prior Art] The importance of the optically active substance is increasing 
increasingly with progress of research and development in fields, such as medical drugs and 
agricultural chemicals, perfume, a seasoning, and liquid crystal. Especially in a life process, the 
optically active substance carries out unique work, and it is known that the thing of the 
physiological activity up optically active substance acquired on the other hand (D bodies, L 
bodies, + object, or - object) is very useful in many cases. The Ministry of Health and Welfare 
has indicated the 1985 edition drug manufacture indicator when the medicine concerned is 
racemic modification, it is "desirable" to examine absorption, a distribution, metabolism, and an 
excretion moving state about each isomer. 

[0003] As the industrial technique which obtains the optically active substance from racemic 
modification, there are the diastereomer method, the priority crystallizing method, enzymatic 
process, a chromatography method, etc. now. After refining the diastereomer method by making 
optical activity acid or base (division agent) act on racemic modification, performing fractional 
crystallization using the difference of the solubility of the generated diastereomeric salt, and 
performing recrystalllzation, it is a method of obtaining the optically active substance, by 
decomposing by chemical preparation. In this method, the difficulty of the division agent 
selection by division agents having to be racemic modification and the thing in which a salt or a 
derivative is formed easily accompanies. Furthermore, a solubility difference is small, or optical 
resolution is impossible when there is nothing, moreover, it is also difficult to obtain the optically 
active substance of a high grade — etc. — it has the trouble 

[0004] The priority crystallizing method is the method of adding the pure crystal of one antipode 
to the supersaturated solution of racemic modification as a seed, growing up alternatively only 
the crystal of this and an antipode of the same kind, and depositing. In spite of being the method 
which was very excellent, since the following technical problems occur, it is the actual condition 
which is hard to be referred to as being utilized broadly. That is, in order to divide a certain 
racemic modification by the priority crystallizing method, it is necessary to measure the solubility 
of racemic modification and both activators first, and to check in advance that it is a racemic- 
modification > activator and that the activator of the melting point is higher than racemic 
modification, that an activator does not dissolve in the saturated solution of racemic modification 
further, etc. (Yamanaka **, Yasuhisa Tashiro, a quarterly issue chemistry total theory, No.6, 
1989, and 4-5 pages). 

[0005] Although the optical-resolution method using an enzyme can be classified to "bacterial 
coupling" and "enzymatic process", since an enzyme is a kind of dissymmetry molecule which 



L-amino acid carried out peptide linkage and was able to do it, in many cases, a reaction 
advances as an asymmetric reaction. That is, since the enzyme itself has selectivity advanced as 
a catalyst, the industrial [E of D-amino acid by the enzymatic process which is used at the place 
of production of the optically active substance, and is suitable as a method of obtaining the 
optically active substance in large quantities, for example, combined the HIDANTOINAZE 
reaction and the chemical ** carbamoylatioh reaction has been established [S.TAKAHASHI, 
"Biotechnology of Aminoacid Production", H.YAMADA et al (eds), and Kodansha Ltd.(1986) 
p269]. Moreover, U.S. patent 4,800,162nd In the number, an enzyme is fixed in a polyacrylonitrile 
system hollow fiber, and the method of obtaining the optically active substance is indicated. 
However, the trouble in enzymatic process is that it is very difficult to find the enzyme which 
suits a racemic compound to carry out optical resolution. 

[0006] A chromatography method is the method of making a stationary phase, using a chiral 
compound as a bulking agent, and separating using the difference of a distribution of the mobile 
phase by the interaction with the optical isomer in a mobile phase. Although it had resulted in 
the situation that quite a lot of preparative isolation is also performed while development of the 
latest bulking agent for HPLC (high performance chromatography) has a remarkable thing and 
Kamiichi of many columns for optical resolution was carried out, it just told that it was not quite 
satisfactory the region economically performed on a scale of industrial. 

[0007] On the other hand, ignited by the membrane-separation method having accomplished 
progress with the ED of the reverse osmosis membrane which aims at seawater desalination fast 
about 30 years ago, ED is furthered mostly in parallel, the so-called artificial membrane is 
established as practical use technology, and the micro filter and the ultrafiltration membrane are 
also utilized in all industrial fields, such as physic, electronic industry, and an automobile, based 
on the principle of molecular sieving using the relative difference of molecule size and a 
membranous aperture, separation performs these films fundamentally — having — **** — an 
optical isomer — like — molecular weight — the same — although physical characteristics do 
not differ, either, it is well-known that it is completely chemical and unsuitable for separation 
[0008] The features of a membrane-separation method are that separation cost is suitable for a 
lot of processing, and cheap. Therefore, development of the film suitable for optical resolution 
and development of the technology of mastering the film well are to demand greatly, [f especially 
divided racemic modification can be divided without chemical modification into the optically 
active substance by the direct film method, it can be said that industrial worth of the technology 
is wonderful. That is, the method of separating the optically active substance using such a film is 
the new technology of conquering the peculiar fault which the above diastereomer methods, the 
priority crystallizing method, enzymatic process, a chromatography method, etc. have, 
respectively, and can expect that a lot of optically active substance is obtained economically. 
[0009] About separation of the optically active substance using the film, the technology like the 
separation method (Japanese Patent Application No. No. 229743 [ two to ]) using the film which 
already introduces the optical activity matter into film material, and is obtained, and the 
separation method (Japanese Patent Application No. No. 334352 [ two to ]) using the film which 
consists of polymer which makes a polyamino acid with alpha-helical structure a constituent, the 
separation method (JP,63-57083,B) by the liquid membrane which made the crown compound 
hold to the micro filter made from polypropylene, etc. are known. However, no these are applied 
to separation of the physic in which it is a film for amino acid and a complicated chemical 
formula is shown. Therefore, the technical problem of this invention is to offer the film which can 
carry out optical resolution of the physic etc. efficiently, and the separation method using the 
film. 
[0010] 

[Means for Solving the Problem] That the above-mentioned technical problem should be solved, 
wholeheartedly, paying attention to the matter which has optical-resolution ability, such as a 
polysaccharide derivative already used abundantly in analysis and preparative isolation of an 
optical isomer at the column packing material of liquid chromatography, this invention person 
found out that the optical-resolution film which has good division ability was obtained, and 
completed this invention by fixing this to the interior and both sides of a base-material film, as a 



result of research. That is, this invention offers the optical-resolution method characterized by 
obtaining the optically active substance by washing other sides by the penetrant remover, after 
contacting a racemic-modification undiluted solution on the optical-resolution film which makes 
the interior and both sides of a base-material film come to fix the matter which has optical- 
resolution ability, such as a polysaccharide derivative, and one side of this optical-resolution film. 

[0011] Although there are a method of coating membranous one side or membranous both sides 
with this, a method immersed in a film into a dissolution dope after dissolving the matter which 
has optical-resolution ability in an organic solvent as a method of making the interior and both 
sides of a base-material film fixing the matter which has optical-resolution ability in this 
invention (it is called a dope), whichever it takes the method in the case of this invention, the 
effect does not change. 

[0012] As matter which has the optical-resolution ability used for this invention, a 
polysaccharide derivative is desirable. A synthetic polysaccharide and a natural polysaccharide 
are not asked as a polysaccharide. For example, beta-1, 4-glucan (cellulose), alpha-1, 4-gIucan 
(an amylose, amylopectin), alpha-1, 6-glucan (dextran), beta-1, 6-glucan (PUSUTSURAN), beta- 
1, 3-glucan, alpha-1, 3-glucan, beta-1, 2-glucan, beta-1, 4-galactan, beta-1, 4-mannan, alpha-1, 
6-mannan, beta-1, 2-cell tongue (inulin), beta-1, 4-xylan, beta-1, 3-xylan, beta-1, 4-chitosan, a 
chitin, agarose, etc. are mentioned. Especially a desirable thing, is a cellulose, an amylose, etc. 
from which the polysaccharide of a high grade is obtained easily. As a polysaccharide derivative 
used for this invention, there may be an ester derivative of the above-mentioned polysaccharide, 
a carbamate derivative, an ether derivative, etc., and you may be the any. 

[0013] Moreover, as for the base-material film used for this invention, a ultrafiltration membrane, 
a micro filter, and a fine porous membrane may be used. If made from the material which is not 
dissolved in the solvent which are cellulose acetate, a cellulose nitrate, a regenerated cellulose, 
Teflon, polypropylene, polyethylene, the poly ape phone, polyether sulphone, polystyrene, a 
polyamide, a polyimide, a polyacrylonitrile, etc. as the material, and dissolves a divided compound, 
the film made from which material is also applicable. 

[0014] Although a polysaccharide derivative is dissolved in an organic solvent and a dope is built 
in order to make a film fix a polysaccharide derivative, as a solvent used for it, a 
dimethylformamide (DMF), dimethyl sulfoxide (DMSO), a tetrahydrofuran (THF), a pyridine, a 
dimethylacetamide, an oxidization mesityl, an acetone, a methylene chloride, chloroform, a 
phenol, 2-PIRORIZON, a hexa methyl phospho amide, a tetramethylurea, etc. are mentioned. 
Since solubility changes with kinds of polysaccharide derivative to be used, these solvents will 
use a soluble good solvent, choosing it suitably. 

[0015] It is the method of collecting the optically active substance in a penetrant remover, by 
making one side of the optical-resolution film obtained as mentioned above, as for the optical- 
resolution method by this invention, **** the racemic-modification undiluted solution of a 
divided compound, and the membranous opposite side's considering as space and washing 
intermittently the optically active substance by which the interior of a film was adsorbed 
alternatively by the penetrant remover. 

[0016] As a racemic-modification undiluted solution by which optical resolution is carried out by 
the method of this invention, the ethyl-4-(2 and 2-PARASHfKU loafer nil) acrylate dissolved, for 
example in the mixed solution (normal-hexane 90% and 2-propanol 10%), an OKUSUPU leno roll, 
alprenolol, the pindolol, ATENORU, a transformer-stilbene oxide, a training gar base, etc. are 
mentioned. As a penetrant remover used for this invention, a normal-hexane-2-propanol mixed 
solvent, a normal-hexane-ethanol mixed solvent, ethanol water, etc. are mentioned, for example. 
[0017] Knowledge is acquired in the pre-experiment described below, and this invention becomes 
the hint of invention. 

Pre-experiment cellulose tris (3, 5-dimethylphenyl carbamate) 300mg It dissolved in THF 10ml 
and the dope was made. Pulled up, after the micro filter made from Teflon with a diameter of 
30mm was immersed into this dope for 1 hour, and it was made to dry in a nitrogen air current 
for 1 hour, and the polysaccharide derivative fixing film was obtained. The selective-adsorption 
nature of the optically active substance of the obtained film was investigated by the following 




methods. The selective-adsorption nature of the optically active substance dissolves racemic 
modification of the ethyl-4-(2 and 2-PARASHIKU loafer nil) acrylate expressed with the 
following formula named generically by the cyclophane by the concentration of 0.88mg/ml in a 
mixed solution (special-grade-chemical normal-hexane 90% and 2-propanol 10%). It pulls up, after 
making the film obtained previously immersed at a room temperature for 4 hours. Normal-hexane 
80%, The optically active substance of the ethyl-4-(2 and 2-PARASHIKU loafer nil) acrylate by 
which the 2-propanol 20% mixed solvent adsorbed into the film was extracted, and it measured 
by the liquid chromatography method. 
[0018] 
[Formula 1] 




[0019] The column used for analysis is the rate of flow at Chiralcel OD made from die cell 
chemistry. It measured on condition that Detector UV (lambda= 254nm) 2-propanol 10% 1.0 
ml/min and eluate composition normal-hexane 90%. Consequently, + object showed ee 72% of 
optical purity, and also it turns out that + object is ee 68% of optical purity on the conditions 
which replaced the eluate with to 2-propanol 5% normal-hexane 95%. 
[0020] 

[Example] The knowledge of the above-mentioned pre-experiment shows that it is possible to 
obtain the optically active substance alternatively enough with the film which fixed the 
polysaccharide derivative, and explains the optical-resolution film newly invented more by the 
detail according to the following examples 1-3, and the optical-resolution method using the film. 
Although the film in examples 1 and 2 was performed using the film with which two base-material 
films were aligned, membranous lamination is not limited to two sheets and, naturally, as for this 
invention, the improvement in the division effect by two or more two or more sheets is expected. 
Of course, it is also possible to be carried out with an one-sheet film, as shown in an example 3. 
this invention is not limited by only these examples. 

[0021] as an example 1 polysaccharide derivative — cellulose tris (3, 5-dimethylphenyl 
carbamate) — using — this — 200mg — special-grade-chemical solvent dimethylacetamide 
15cc — it dissolved in inside and considered as the dope The Sumitomo Electric Industries make 
and two fluoro pores (registered trademark, TYPE FP-045, and pore size 0.45micrometer, 
diameter of 25mm) were immersed at the room temperature into this dope for about 1 hour. The 
film pulled up out of the immersing dope was dried in the desiccator decompressed by about 
1/10 atmospheric pressure for 34 hours, after drying in a room temperature nitrogen air current 
for 1 hour. Furthermore, after being immersed at the room temperature into the special-grade- 
chemical 2-propanol 10% mixed solvent special-grade-chemical normal-hexane 90% for 12 hours 
in order to remove the impurity in a film, it dried in the desiccator decompressed by about 1/10 
atmospheric pressure for 4 hours. In order to use as the film of one lamination as adhesives the 
dope used in the top and to evaluate optical-resolution ability, it equipped with the film of two 
sheets in the center of the glass evaluation equipment like drawingj fluid-tight. The special- 
grade-chemical 2-propanol 10% mixed solution was filled special-grade-chemical normal-hexane 
90% in both the undiluted solution room 4 and the transparency room 5, and the interior of a film 
3 and the glass cell 1 was often washed. 10ml of liquid which dissolved racemic modification of 
ethyl-4-(2 and 2-PARASHIKU loafer nil) acrylate in the special-grade-chemical normal-hexane 
solvent at the concentration of 0.96mg/ml, and special-grade-chemical 2-propanol 1ml were put 
into the undiluted solution room 4. The undiluted solution maintained the state where it stirred 
with the magnetic stirrer 6. 

[0022] Liquid which mixed a special-grade-chemical normal hexane and special-grade-chemical 
2-propanol as a washing solvent in the transparency room 5 several hours after 8:2 0.2ml was 
put in, and it collected, after washing carefully the film surface by the side of a transparency 



room for about 10 seconds using this penetrant remover. Measurement of the optically active 
substance in a recovery penetrant remover was performed by the following conditions by the 
HPLC method. 

column name; — Daicel Chemical Industries make Chiralcel OD eluate; — special-grade- 
chemical normal-hexane 80% and special-grade-chemical 2-propanol 20% rate-of-flow;1.0 ml/min 
temperature; room temperature detector;UV (lambda= 254nm) — for the result, the optical purity 
of + object of ethyl-4-(2 and 2-PARASHIKU loafer nil) acrylate was ee 24%, and the amount of 
recoveries was 0.03mg It is a transparency room side with the same method as several more 
hours after and last time. When the 0.2ml washing solvent was put in and washed, 0.03mg of + 
objects of ee was able to be acquired 24% of optical purity. 

[0023] An example 2 and the liquid which completely dissolved racemic modification of the ethyl- 
4-(2 and 2-PARASHIKU loafer nil) acrylate of this composition in normal-hexane-2-propanol 
(90:10) were put into the undiluted solution room 4 side of the equipment of drawing 1 using the 
film used in the example of comparison 1 example 1. It was left in the room temperature for 
several hours in the state where, on the other hand, put 8ml of penetrant removers of having 
used for washing in the example 2 simultaneously, and this composition into the transparency 
room 5 side, and the film surface by the side of a transparency room is always ****(ing) to the 
penetrant remover. When the liquid by the side of a transparency room was measured by the 
HPLC method on an example 1 and these conditions, optical purity is ee about 0%, and the 
optically active substance was not collected. 

[0024] Using cellulose tris (3, 5-dimethylphenyl carbamate) as an example 2 polysaccharide 
derivative, the 1g was dissolved in THF 9g of a special grade chemical, and it considered as the 
dope. Two sheets were immersed in piles for 1 hour in the base-material film made from Teflon 
used in the example 1 into this dope. After pulling up this film and making it dry at a room 
temperature in a nitrogen air current for 1 hour, it was made to dry in the desiccator 
decompressed by about 1/10 atmospheric pressure for 4 hours. After making the dried film 
immersed in a mixed solution (special-grade-chemical normal-hexane 90% and special-grade- 
chemical 2-propanol 10%) for 12 hours, it was dried in the desiccator decompressed by 1/10 
atmospheric pressure for 4 hours. 

[0025] The equipment which showed the film of two sheets to lamination and drawing 1 by using 
as adhesives the dope used in the top was equipped. The amount of the cellulose tris (3, 5— 
dimethylphenyl carbamate) which fixed in the film in this case (3.14cm of effective film surface 
products 2) was 50mg. Equipment was put on the 30-degree C thermostat, filled the special- 
grade-chemical 2-propanol 10% mixed solution special-grade-chemical normal-hexane 90% in 
both the undiluted solution room 4 and the transparency room 5, and often washed the inside of 
a film and an equipment system. It held for several hours, having dissolved racemic modification 
of the OKUSUPU leno roll expressed with the following formula used for physic as a beta- 
blocker at the concentration of 1mg/ml in special-grade-chemical normal-hexane 90% and the 
special-grade-chemical 2-propanol 10% mixed solution, having put the 8ml into the undiluted 
solution room of evaluation equipment, and stirring with a magnetic stirrer 6. 



[0027] It is 0.2ml (special-grade-chemical normal-hexane 80% and special-grade-chemical 2- 
propanol 20%) of mixed solutions to a transparency room. It repeated putting in, having by this 
penetrant remover and washing the film surface by the side of a transparency room with for 
[ sufficient ] 10 seconds at 30 degrees C 5 times at intervals of 10 seconds. The optically active 
substance of a penetrant remover was measured by the HPLC method by the following operating 



[0026] 
[Formula 2] 
OH 



CH 3 



0CH* - CH 



CH 2 - NH - CH 




condition. 

column name; — Daicel Chemical Industries, Ltd. make Chiralcel OD eluate; — special-grade- 
chemical normal-hexane 80% and special-grade-chemical 2-propanol 20% and diethylamine 0.1% 
rate-onflow; — 1.0 ml/min temperature; — room temperature detector; — UV (lambda= 254nm) 
measurement result — one of an OKUSUPU leno roll — optical purity — 12.2%ee — 30microg It 
was obtained, the case where it washes by the completely same method at intervals of several 
more hours — 25.6% of optical purity — ee, 20.6%ee, 24.8%ee, and 23.6%ee — one of an 
OKUSUPU leno roll — 47.5microg, 55microg, 37.5microg, and 35microg It was obtained, change 
of some penetrant remover composition and a washing interval — 12-hour place — when a 
condition change of opening was made, the almost same result was obtained As a result of 
performing a total of 63 washing operations, the optical-resolution result as the last sum total 
became as it is shown in Table 1. 
[0028] 
[Table 1] 
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[0029] Cellulose tris (3, 5-dimethylphenyl carbamate) is used as an example 3 polysaccharide 
derivative, and it is these 100mg. It dissolved into special-grade-chemical acetone 2g, and 
considered as the dope. It is the Toyo Roshi Kaisha, Ltd. make with a diameter of 25mm in this 
dope. PO-200 One ultrafiltration membrane (material; an aromatic polyamide, the nominal cut off 
molecular weight 20,000) was immersed at the room temperature for 3 hours. This film was dried 
for 6 hours in the desiccator decompressed by 1/10 atmospheric pressure after 1-hour dryness 
in air. The amount of the cellulose tris in a film (3, 5-dimethylphenyl carbamate) was 6mg. 
[0030] Thus, it set in the evaluation equipment which showed the obtained film to drawing 1 
(1.77cm of effective film surface products 2), and while it had been held within the thermostat at 
30 degrees C, it filled up each both the loculus of the undiluted solution room 4 and the 
transparency room 5 with 10ml of special-grade-chemical 2-propanol 10% mixed solvents 
special-grade-chemical normal-hexane 90%. It was then left for 12 hours and a film and the 
whole evaluation equipment were often washed. The undiluted solution room 4 of the equipment 
after washing for optical-resolution ability evaluation was dissolved in special-grade-chemical 
normal-hexane 90% and 10ml of special-grade-chemical 2-propanol 10% mixed solvents, and 
OKUSUPU leno roll (beta-blocker) 10mg was put into it Temperature was held at 30 degrees C. 
It is 0.5ml (special-grade-chemical normal-hexane 80% and special-grade-chemical 2-propanol 
20%) of mixed solvents to the transparency room 5 side. It put in, the transparency side of a film 
3 was washed for 1 minute, and the penetrant removers were collected. The completely same 
washing operation was repeated for every fixed time, and was performed 33 times, and the result 
of Table 2 was obtained. 
[003.1] 
[Table 2] 
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[0032] Measurement of optical purity was performed the following condition by the HPLC 
method. 

column name; — Daicel Chemical Industries, Ltd. make Chiralcel OD eiuate; — special-grade- 
chemical normal-hexane: — special-grade-chemical 2-propanol: — special-grade-chemical 
diethylamine (80:20:0. 1) rate-of-flow; — 1.0 ml/min temperature; — room temperature detector; 
— UV (lambda= 254nm) [0033] 

[Effect of the Invention] Division of the optically active substance by membrane-separation 
method like this invention is a technology it is [ operation ] easy and economical from being 
suitable for mass processing, this invention is the technology in which the direct optically active 
substance is divided from racemic modification using the film built by the method of making a 
base-material film fixing the matter which has optical-resolution ability, such as a polysaccharide 
derivative, and is the unique new technology in which the optically active substance is simply 
obtained by the still newer cleaning method. The merit on industry is large because the 
technology in which the optically active substance is obtained by direct division by the 
membrane-separation method by this invention also about medical drugs and agricultural 
chemicals, such as beta blocker with a complicated chemical structure formula, is epoch-making. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the optical-resolution ability evaluation equipment used for 
the experiment of an example and the example of comparison. 
[Description of Notations] 

1 Glass Cell 

2 Make it Rub and it is Stopper. 

3 Film 

4 Undiluted Solution Room 

5 Transparency Room 

6 Magnetic Stirrer 
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